Abstract Learning is integral in the present dynamic environment characterized by factors, such as intense technological innovation and global economy. Thus, learning is constantly required as, for example, rapid development of technologies is both a push factor in learning requirements and a vehicle to advance the learning process. The global nature of the environment today calls for virtual learning because of convenience, time and cost factors. This research seeks to draw measures to promote virtual learning experience. The research is based on a virtual learning of a master's level information and communication technology for development (ICT4D) course at the University of Tampere in 2016. This course was offered two times and to two sets of different student groups. A questionnaire was conducted at the mid-course stage to assess the virtual learning experience and propose the ways to improve learning process. The assessment included how well the virtual environment and pedagogy promoted qualities of learning, these are, active, constructive, collaborative, intentional, contextual, transfer and reflective learning. Excellence in learning should always be promoted and in virtual environment, there is always new opportunities because of the advances in technology. This research seeks to promote qualities of learning by considering context in terms of assessing the learning environment that is, participants' virtual learning experience, study contents and learning technologies. Context is important in order to map the learning process that suits the learners and study contents. The results of this study include highlighting of pedagogical techniques and technological tools that fit the learners' and study content requirements to foster learning in a virtual environment.
Introduction
The advances in technology mean that there is always room to improve the learning process and environment. Adopting new technologies, for example, gamification and cloud computing technologies makes it possible to formulate new learning practices, such as mobile learning Leidner and Jarvenpaa 2016) . In addition, the global nature of the study and professional environment demands practices, such as, virtual learning. Virtual learning has many forms and dimensions, but certainly means the use of technology to some extent in the learning process (Jonassen et al. 2008) . Moreover, virtual learning in different set ups, such as blended and wholly virtual approach, has been widely adopted.
The need to embrace innovative teaching practices to enhance the learning process (Leidner and Jarvenpaa 2011) by adopting new technologies and pedagogical practices has been noted in the past. For example, twenty years ago Leidner and Jarvenpaa (1995) advocated for information technology (IT) use to improve business management school. However, the advances in technology and educational practices mean that the call for research to improve the learning process will always be required.
As much as we advocate for virtual learning and propose practices to enhance the virtual experience (Thayne et al. 2016) , it is essential to highlight both advantages and disadvantages of virtual learning. In highlighting the advantages, we seek to emphasize the value of virtual learning. On the other hand, highlighting the disadvantages is necessary in order to reduce the negative effects. The advantages of virtual learning have been well documented. For example, Chou and Liu (2005) noted the potential of virtual learning in eliminating barriers and increasing flexibility, convenience, student retention, individual learning, convenience, recent material and feedback. However, there are also related disadvantages, such as, possibility of participants' feeling isolated thus leading to anxiety and confusion causing reduction of learning effectiveness. It is of paramount importance to embrace virtual learning with open mind, to both the advantages and disadvantages. Therefore, there should be efforts to maximize the benefits and reduce the negative impacts of virtual learning.
One way of promoting virtual learning benefits and reducing the negative impacts is by understanding context and students' needs as users of the virtual learning environment. Oxford dictionary defines context as the circumstances that form the setting for an event and in terms of which the event can be fully understood. Context, in this research, refers to the circumstances that form the setting of a virtual learning course, such as, learning model, students' virtual learning experience and study contents. This study seeks to highlight how context and user needs are considered in mapping pedagogical practices and technological tools in pursuit of qualities of learning. In this research user needs, refers to the requirements of the students partaking virtual studies. Qualities of learning are elaborated in the next section, theoretical background. Thus, the research question is; how could understanding of context and user needs be utilized to promote qualities of learning in virtual learning?
This research is based on a total virtual, that is, 100% online learning experience of a masters' level information and communication technology for development (ICT4D) course hosted at the University of Tampere in 2016. This course was offered two times to two sets of different students groups. A questionnaire was conducted at the mid-course stage to assess the virtual learning experience and propose ways to improve learning process. Details of the course and questionnaire are in the methodology section below. The research seeks to promote qualities of learning by considering context and user needs. Context maps the learning process that suits the learners and study contents. The results of this study include highlight of pedagogical techniques (Leidner and Jarvenpaa 2016) and technological tools that fit the learners' and study content requirements to foster learning in a virtual environment. These pedagogical techniques and technological tools that promote qualities of learning are proposed in this study. Such techniques and tools have to fit the learning context, for instance, in the ICT4D course adoption of techniques and tools was based on the mid-course virtual learning review Leidner and Jarvenpaa 2015) . Hence, we suggest that context should be defined and thereafter recommendations on specific pedagogical techniques and technological tools be adopted (Kreijns et al. 2015) . For instance, mid-course review could be a way to draw appropriate measures for virtual learning.
The next section elaborates the theoretical basis of this research, including qualities of learning are elaborated and community of inquiry. After that, the methodology section highlights would the research is conducted, and then the research findings are elaborated, followed by discussion and conclusion.
2 Theoretical background
Qualities of learning
We should always strive to make learning meaningful (Heddy et al. 2017) . There is need for efforts to improve the learning process, which could lead to academic performance improvements in higher education. Araiza et al. (2015) studied the relationship between qualities of learning; learning skills and academic performance of undergraduate students and concluded that there is no single way of preferred learning. This research builds on that by highlighting the need for considering context and user needs in mapping the learning process. All these efforts are done in pursuit of qualities of learning, which are fundamental aspects technology could build upon to foster learning. Ruokamo and Pohjolainen (1998, p. 293) suggested the following qualities of learning; 1. Active -Learners' role in learning process is active; they are engaged in mindful processing of information and they are responsible for the result. 2. Constructive -Learners construct new knowledge on the basis of their previous knowledge. 3. Collaborative -Learners work together in building new knowledge in co-operation with each other and exploiting each other's skills.
4. Intentional -Learners try actively and willingly to achieve a cognitive objective. 5. Contextual -Learning tasks are situated in a meaningful real world tasks or they are introduced through case-based or problem-based real life examples. 6. Transfer -Learners are able to transfer learning from the situations and contexts, where learning has taken place and use their knowledge in other situations. 7. Reflective -Learners articulate what they have learned and reflect on the processes and decisions entailed by the process. Heddy et al. (2017) suggested that transformative experience is the basis of best way to learn. The, transformative experience includes 1) active use, 2) expansion of perception, and 3) experiential value. We suggest that transformative experience, which defines meaningful learning is well elaborated by the qualities of learning, as highlighted above. Therefore, these qualities of learning were evaluated in the ICT4D course in 2016 as elaborated in the methodology next section.
Community of inquiry
Qualities of learning (Ruokamo and Pohjolainen 1998) notes specific learning aspects to be considered in any learning environment. There is literature of promoting learning in a virtual learning environment, for instance, Garrison et al. (Garrison and Arbaugh 2007) notes the input of community of inquiry. The community of inquiry model defines a good virtual learning environment through three major components namely cognitive presence, social presence and teaching presence as illustrated in Fig. 1 .
The community of inquiry is based on the assumption that in a good virtual learning environment there has to be interactions among members and for significant learning to occur there is need for social presence, teaching presence and cognitive presence (Shea et al. 2014) . These three components are defined, as Bcognitive presence is the extent to which the participants in any particular configuration of a community of inquiry are able to construct meaning through sustained communication. Social presence is the ability of learners to project their personal characteristics into the community of inquiry, thereby presenting themselves as 'real people.' Teaching presence is defined as the design, facilitation, and direction of cognitive and social processes for the purpose of realizing personally meaningful and educational worthwhile learning outcomes( EduTechWiki 2015). 
Methodology
Qualitative research provides insight into problems and helps develop ideas (Denzin and Lincoln 2005) . Qualitative research approach is utilized in this research because of the need to engage stakeholders, for instance students, and further scrutiny of the problem and together with the stakeholders develop solutions. Sauro (2015) suggested five reasons to perform a qualitative study as 1. Complexity -to distill the complexity into more manageable parts. 2. Exploration -when the problem under study is not well defined, qualitative methods are helpful. 3. Explanation -when elaboration of links or mechanisms that has causal effects, for example, user needs effects to qualities of learning in this research 4. Measures do not fit the problem very well 5. Context -understanding the context and user needs For example, the last reason noted above, that is context is the basis of this research and thus the motivation to use qualitative research approach. Moreover, this research is based on case study research method (Yin 2014) . Case study is used in this research in order to intensively study the subject. In addition, case study approach is used to stimulate research and give insight on this topic. Case study is used as the virtual learning course, explained in the next paragraph, offered a rare insight on the topic, context and user needs to promote qualities of learning. The course participants based in Finland, Kenya, Germany and South Africa and coming from different parts of the world with different learning cultures offer an opportunity for an insightful virtual learning study case.
This research case is a virtual master's course titled information and communication technology for development (ICT4D) hosted at the University of Tampere in 2016. This course was offered two times to two sets of different students groups. A questionnaire was conducted at the mid-course stage to assess the virtual learning experience and propose ways to improve learning process. Thus, the questionnaire was used as a tool to collect feedback, interact with the students, for instance, in assessing the perceived qualities of learning, and propose improvements. The questionnaire is used also to measure the learners' perceived qualities of learning in the course as proposed by Ruokamo and Pohjolainen (1998) . Richardson (2004) noted that several different instruments are used to investigate student learning but questionnaires have been used most frequently. Therefore, making the use of questionnaire plausible in this research and in line with the trends on the subject. The questionnaire has 15 questions with a focus of past virtual learning experience, current virtual learning experience and requirements (context and user needs), pedagogy assessment, technological tools suggestions, perceived qualities of learning by learners, general feedback and learners' suggestions on improving the course.
The questionnaire is also used as a way to generate feedback. Feedback is an essential component for effective learning. It is a channel to provide both a guide to students in the virtual learning and gain insights on the students' perceptions on the learning process. Moreover, in a virtual environment, students also have a role of users of the virtual learning environment. Yorke (2002) suggests that feedback plays a role in students' retention. In this research feedback is information on how the course is progressing with the aim of improving the qualities of learning. Therefore, feedback is also used to define the context and user needs.
The course was done with two groups of students, referred to as class 1(Spring semester 2016) and class 2 (Autumn semester 2016). In class 1, participants were from Finland, Germany, and South Africa and the course comprised of 33 participants who had diverse past virtual learning experience as illustrated in Fig. 2 . In class 2, participants were from Finland, Kenya and South Africa and the course comprised of 40 participants who had diverse virtual learning experience as illustrated in Fig. 2. Figure 2 , shows that the class participants had little experience and thus more efforts were put to improve basic virtual learning skills in class 2.
This research is a qualitative approach and Vaismoradi et al. (2013) highlighted that qualitative research seeks to arrive at an understanding of a particular phenomenon from the perspective of those experiencing it. In this research, we sought to understand learners' experience in virtual learning. Content analysis as a qualitative descriptive approach is used in reaching this understanding. BContent analysis has been defined as a systematic, replicable technique for compressing many words of text into fewer content categories based on explicit rules of coding^ (Stemler 2001) . In this research the codes for analysis are derived from qualities of learning and community of inquiry framework as explained in section 2 above. Pashakhanlou (2017) suggested that quantitative content analysis has emphasis on manifest meaning and could produce replicable, objective and reliable results. Krippendorff (2013) suggested the following content analysis framework components and this has been a guide in this research as explained; & A body of text -the data in this research was generated from questionnaire as explained above 
Results
This paper seeks to answer the research question, how could context and user needs promote qualities of learning in virtual learning? In this section, we will answer this question, by first considering context aspect. Context is analyzed using the learners' virtual learning experience, adopted digital pedagogy and learning technologies. Second, learners' needs as users in the virtual learning environment are assessed considering learning technologies, preferred assessment techniques and virtual learning material assessment. Finally, in this section, there is highlight of the learners' perceived qualities of learning in the course. In the next paragraph, the virtual learning experience is addressed.
Virtual learning experience denotes the learners' perception on how the virtual course is progressing. This provides indicators if there is need for major improvements in the learning process. In this research, the virtual learning experience is of value for providing the overall learning depiction. After that, further investigation on specific details, such as, learning materials used are conducted. The Fig. 3 illustrates the virtual experience rating in the first half of the course. Figure 3 illustrate that the virtual learning experience is very good for class 1 and satisfactory for class 2. This could be related to past virtual experience shown in Fig. 2 , which is low for class 2 in comparison to class 1. However, there is room for improving the virtual learning experience as reflected by the qualitative review in class 1. For instance, several participants in both classes highlighted the need for more interaction, as shown in the quotes below from class 1, BI would prefer the learning to be more interactive. Now communication is rather one sided and only between the course teacher and the participant^.
BI appreciate the strict deadline which I have to abide by, though I failed once, since it offers me with a structured guideline to follow the course so I can regularly schedule my time to think about the topic. In contrast, I would have preferred an occasional group chat platform (due to varying study schedules of all the participants) that is more conducive to dynamic interaction amongst us, rather than individual reflection, although the latter is prerequisite to the former^.
Thus, measures to improve the virtual learning experience were implemented in the second half of the course. For example, the type of material used in the first half of the course was assessed to determine materials' suitability to the virtual learning environment. This is an effort to regard learners as users and thus understand their needs. Figure 4 illustrates how the learners evaluated the material from class 1. All the materials were generally valued quite high except books. The lessons learned in this assessment of class 1 were utilized to improve the experience in class 2 in which no books were used. The main learning material used in class 2 were videos, case studies and academic articles. The learning material is an integral part of the learning and also defined the context therefore learning material is assessed.
There are many learning technologies and new are proposed regularly. In virtual learning, the chosen technologies for use are the link between learners and teacher. Hence, the technologies must function well for smooth communication and collaboration. It is important to adopt these technologies with open mind to both the potential advantages and disadvantages. Therefore, in this research, technology applications is proposed for adoption in the course, but before adoption, the view of the learners were considered. Figure 5 shows learners' acceptance of the proposed new applications for adoption. Online discussion forum is most desired for adoption for class 1 as one student noted Bonline discussion will offer possibility to raise questions and give opinions^. In class 2, online discussion and open learning diaries were utilized based on the class 1 experience. Chat was not used in either of the classes because of low recommendation from students, technical and practical reasons. However, it is noted that class 2 was in favor of Facebook, Skype and WhatsApp while class 1 was not. There is difference in the learners' acceptance rate of new applications between class 1 and class 2 in Fig. 5 . For example, class 2 is greatly in favour of Facebook use but class 1 is less interested in Facebook. This illustrates the difference in context which is advocated for in this research.
Users needs also includes learning assessment techniques used in the course. The assessment objectives plays a role in the assessment technique used. In virtual learning, assessment techniques also relate to the technologies used. Assessment techniques are evaluated as shown in Fig. 6 . Learning diary and essay were the most preferred assessment techniques in class 1. In class 2, essay, online discussion and home exam were the most preferred. All the other assessment techniques are below 50% in both class 1 and 2. In Fig. 6 , essays are an example of learners' preferred assessment techniques in class 1 and 2. However, class 1 preferred learning diaries by over 50% but class 2 are less interested with only 30%. Learners' in general care about the course grades and thus their input in the assessment technique would be motivating. The perceived qualities of learning proposed by Ruokamo and Pohjolainen (1998) existence in the course were evaluated in both classes as shown in Fig. 7 . The learners provided their perceived qualities of learning by rating them in the questionnaire. Only two qualities of learning, namely constructive and contextualized, are perceived to be existent by over 50% of learners in class 1. And in class 2, active, constructive and collaborative learning are perceived to be existent by over 50% of learners. This means that efforts, in terms of pedagogy and supporting technologies, needed to be enforced in pursuit of the qualities of learning. These efforts are highlighted in the next section, discussion.
Discussion
The virtual learning environment is comprised of information resources, complex methodical and technological support of educational process (Kerimbayev 2015) . There are several possibilities in conducting virtual learning. Salinas et al. (2016) noted that adoption of technologies for learning has focused on digital technologies adoption and its advantages and disadvantages. They noted that efforts are required on how to adopt technologies with the focus of meeting the learning objectives. This research seeks to input on this noted gap by focusing on the attainment of the qualities of learning. In this section we elaborate the input of the research in our desire to improve the learning process and outcomes, such as, qualities of learning (Ruokamo and Pohjolainen 1998) and community of inquiry (Garrison and Arbaugh 2007) .
El Mhouti et al. (2016) noted that in virtual learning the integration of learners' preferred tools and platforms into a tailored learning process has become increasingly interesting and important. They noted that advances in technologies, for example Web 2.0 technologies, such as, blogs and wikis are changing the virtual learning practices. This research contribution notes two important factors in embracing the new learning technologies. First, context defined as the circumstances that form the setting of virtual learning course, such as, virtual study topic and environment, digital pedagogy and learners' virtual learning experience. Second, user needs which are the requirements of the learners in the virtual learning environment to successfully meet the learning objectives as suggested by Salinas et al. (2016) . Table 1 illustrates the pedagogical practices and technological tools that were adopted in the ICT4D course to promote qualities of learning. It is important to highlight that context and user needs were assessed which led to the adoption of these pedagogical practices and technological tools. One important pedagogical practice (Leidner and Jarvenpaa 2016) that promotes most of the qualities of learning is formulating groups and actively promoting group work. This will encourage interaction within the participants and create atmosphere where participants could learn from each other. This is important in virtual learning environment which has high risk of participants feeling isolated. Table 1 shows the pedagogical techniques and learning technologies that were adopted in the virtual course to promote specific qualities of learning and community of inquiry. These are measures undertaken after assessing the context and user needs as elaborated in the methodology section. In addition, the community of inquiry component that is promoted by the adopted pedagogical techniques and technologies is shown in Table 1 . Active learning is stimulated by increasing interaction in the course, for example, by introducing group discussions and discussion forum offers a platform for such discussion thus enabling social presence. Book wiki development fosters constructive learning and cognitive presence. Collaborative learning is enhanced by team work and group technologies, such as, video conferencing, which improves social presence in virtual environment. Intentional learning and cognitive presence could be promoted by giving the learners' an opportunity to actively, and willingly engage the subject and open learning diaries offers such opportunity. Open learning diaries are reflection by learners on what they have learned and this are in open space, such as, blogs, which other leaners can read, and comment. Teaching presence is shown in contextual learning in which real work tasks are involved, for instance, in case studies. Teaching presence could aid learners transfer learning to varying situations and context. Reflective learning and cognitive presence go hand-in-hand and blogs could offer a platform to contemplate the learning contents.
We propose that a community of inquiry, that is, social presence, cognitive presence and teaching presence are enhanced by adopting technologies and pedagogical techniques. Moreover, context and user needs should be addressed to promote community Fig. 8 . We argue that in a virtual learning environment that includes social presence, cognitive presence and teaching presence, and then qualities of leaning are promoted. Figure 8 is the conceptual model of considering context and user needs, pedagogical techniques and learning technologies to create a community of inquiry that promotes qualities of learning. This research is based on single case study and there is room for improvement, for example, including other cases to make it a multiple case studies research. This would provide room to substantiate the research findings. So the recommended future research includes more cases on the subject. Following that, a quantitative research to validate the proposed conceptual model, Fig. 8 , would be recommended. In addition, this research is based on a virtual course and thus the research findings could also be verified, for instance, in a blended learning approach. Learning culture could also influence the findings of this research. Although the research was conducted in Finland, learners who participated were from other countries, such as, Germany, South Africa and Kenya. In future research it would be recommended to include more learning cultures, such as from Americas, Asia, Australia and other European and African countries.
Conclusion
The integration of technology to promote learning will always be a burning issue because of the potential offered by the ever-evolving technologies. In addition, technology offers virtual learning possibiliety, which has advantages of convenience and flexibility. There are disadvantages related to technologies adoption in learning, such as, possible learners' isolation leading to high dropouts. Virtual learning success is based on the accomplishment of reducing the negative effects, that is, disadvantages and increasing the positive impact, that is, disadvantages. Therefore, it is important to draw measures, such as, pedagogical techniques and adopt technologies that promote advantages and reduce disadvantages of virtual learning.
CONTEXT AND USER NEEDS
Learning model, participants' virtual learning experience, study contents
PEDAGOGICAL TECHNIQUES
Open learning diary, virtual team work This research suggests that understanding context and user needs and applying appropriate pedagogical techniques and making use of fitting technological tools would build a community of inquiry, that is, social presence, cognitive presence and teaching presence that promotes qualities of learning in virtual learning. Discussion forums, blogs and wiki are examples of technologies tools, which promote social presence, cognitive presence and teaching presence in a virtual environment. These technologies tools should be used with appropriate digital pedagogical approaches, such as, open learning diaries, team work and problem based learning. This research advocates for understanding the context and user needs, in defining the virtual learning environment and experience. All these efforts aim to enhance learning experience in virtual environment and this has been defined as qualities of learning in this research. Qualities of learning includes active, constructive, collaborative, intentional, contextual, transfer and reflective learning.
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